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INTRODUCTION'AND BACKGROUND 

A series of standard winged fyke nets were fished in the spring of 1965 
a t  the outlet of the Lower Sgashik Lalce (Figure 11, for the eighth consecutive 
year to determine an  estimate of t h e  total number of red salmon (Oncorhmchus 
nerka) smolts migrating to sea  and the age and s ize  composition of the outmigration. 

The program was initiated in 1955 by The Bu-eau of Commercial Fisheries 
to  provide an  annual estimate ~f relative 2bundarAce of smolts migrating to  sea.  
In 1958 a randon sampling scheme .i,vas zmptoyec? to  ob'cain an estimate of the total 
smolt outmigration fro= i he Uq3s hik Lakes System The Alaska Department of 
Fish and Game assumed res>onsrbility for the srnoli pzogram in 1963 and have 
continued the prograrri iE 19 65 wlthout mc.jor modification in sampling methods. 

The primary objective of the  project is to measure the abundance of red 
salmon smolts migrating seaward from the Vgas hik Lakes. In addition, information 
collected on diurnal and nczturnbl fluctuations and seasonal timing, age and s i ze  
composition, condition index, relations hip of smoit production and adult escape- 
ment levels and freshwater and marine survival are obtained. Information gained 
from the smolt studies are then used in making forecasts of adult salmon returns 
t o  the Ugashik Lakes system. 

Fyke net operations began on May 1 3  and terminated on June 20 when 
catches had diminished to  insignificant nunibers. Fishing was conducted every 
evening during the season except on May 28, when operations were suspended 
because of high winds and equipment failure. Catches made from 10 p.m. to  1 a.m. 
each evening were totaled to  yield the seasonal index catch. Catches made from 
9 p. m. to  2 a.m. each evening were totaled to give the random sampling catch. 
Periodic 24-hour index sampling was conducted to  determine the diurnal and noc- 
turnal fluctuation of the migration patter1 thrcughout the season. 

For structure and dimensio~is of :he f y k e  riet, the fyke netting procedure 
and the methods for collection *?f fialcj d&a the reader is referred to  Nelson (1965). 





The work in 19  65 was under supervision of the writer. Participants in 
the program were Ivies srs . Bert Icing, Thomas Schroeder and Donald Whelan. 

C LINIATOLOGICAL DATA 

Climatological data has been collected since the inception of the program 
in  1955. CoJlection of this data has been continued and, in addition, data has 
been gathered on velocity, flow and river bottom contour s ince 1 9  63. Severe 
weather conditions in 1965 may have caused a delay in timing of the seaward 
outmigration of red salmon smolts . 

Water Level Recording 

Comparable water level recordings are not available for the past two years. 
The relative water level and its changes during the smolt enumeration season are 
illustrated in Figure 2. 

A large snow pack on the west s ide of the Aleutian Mountain range and 
below average air temperatures in M a y  and june resulted in a slow buildup of the 
water level, which peaked on June 19 a t  1 i .8 inches. 

The high water l e v e l  and almost constant high winds in 1965 resulted in 
difficulty in setting and retrieving the fyke nets. On several occasions gale 
force winds of 60 to  70 mph made adherence to  the evening fishing schedule 
impossible. More fishing hours were missed in 1365 than the previous two sea- 
sons combined. 

Velocity and Flow 

Measurements of current velocity were made throughout the season a t  
each of the five fyke net fishing sites. It was found that current velocity was 
greatest a t  fishing si tes  No. 2 and 3 and least  a t  site No. 5 .  Current velocity 
data for two comparable years are shown below: 

Fishing Site - 1 3.5 
Fishing Site - 2 4.6 
Fishing Site - 3 4.6 
Fishing Site - 4 3.6 
Fishing Site - 5 2.4  

River flow in cubic feet  per second was recorded once per week. Maximum 
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Figure 2 .--Ugashik .-- . River w s t e ~ ,  &svql &id w ~ t e r  temperabe in OF., 1965. 



flows reached approximately 4; 650 cubic feet per second on June 14  of 1965 
while the minimum flow of 1,870- cubic feet per sesond was recorded on May 
22  of 1964. .Comparisons of flaws for 1954 and 55 are not possible because 
different water level base  markers were w e d  each year. 

Water Temperature 

Daily water temperatures have beer! recorded a t  the  index net site s ince  
1960. In 19'65 the smolt outmigration did not begin until the  lake outlet  water 
temperature reached 40' F on May 18 (Figure 2).  Past records indicate a signifi- 
cant correlation between the beginning of t he  seasonal  outmigration and water 
temperatures a t  the lake outlet (Table 1). 

0 UT MIGRATION RES ULTS 

Timing of t he  Outmigration 

Smolt catches during the index hours (10 p .m,  to  1 a.m.) followed the  
same pattern a s  in previous years (Tzble 2) .  Migration was  highest during the  
f i rs t  hour (41.9 percent) and dec:eased during the  second and third index hours 
(36.1 and 22.0 percent respectively) , 

The 24- hour sampling count conducted through0 u t  the  sea  son revealed 
that  over 44 percent of the  smolts were caught during the  index hours, 10 p.m. 
t o  1 a.m. and that  79 percent of the  smolts were caught during the  random sampling 
hours, 9 p.m. through 2 a.m. (Table 3) .  These percentages closely parallel the 
data obtained in  1964 (Nelson, 1965). 

* 
Daily index net catches indicated a n  erratic migration pattern (Figure 3).  

The peak index net catch was made on June 1 when 26,163 smolt were caught 
(Table 2).  

Abundance of Smolt 

The total index ne t  catch of red salmon smolts during the index hours for 
the entire season was  172,893 (Table 2 ) .  Using 1958 a s  the base year with the  
assigned value of 100.00 index points, the 19 65 season  index net catch was  
equivalent t o  5 7.40 index points (Tables 2 and 7). 

The random sampling smolt catch for the entire season was  62,917 (Table 
4). As in previous years the majority of the f ish taken in the random sampling 
scheme were caught in site numbers 3 and 4 (Table 4). Site 4 caught 43.5 per- 
cent  of t he  random catch while site 3 c a ~ g h t 2  6 - 6  percent (Table 4). 





Applying the m e t h ~ a  of determining estimates of total outmigration 
(Nelson, 1965),  the estimate of the total smolt outmigration for 1965 was 
calculated to be 3 , 6 4 0 , 1 1 5  (Table 7 ) .  The index smolt catch and the total 
outmigration estimate are compared in Figure 4. 

Size and Age Composition 

Length frequencies, weight and age data were grouped into 5-day periods 
(except for ;he first period) extending from May 13  through June 20. The number 
of smolt caught in the index net each period, percentage of the season's catch by 
period, number of samples taken, number of fish measured and the number of 
sca les  read are shown in Table 5. 

Size composition was determined from length measurements of 3,296 smolts 
contained in 71 one-pound samples. Age determination was based on readings of 
520 sca les  contained in 26 daily sca le  samples (Table 5). 

T h e  season's  unweighted length frequency is shown in Figure 5. 

The percentage and mean length snd weight ~f each age group were cal- 
culated for each period then for the entire seascn by weighting the daily samples 
by the  daily catches they represented to  ;.c?;ust for chsnges during the season in 
the magnitude of the catches (Table 6 ) .  Age I srnolt (fish that have spent one 
winter in freshwater) campriseti 28.8 percent of the total run and averaged 93.7 
mm in length and 6,9 grcrns in weigh?; lice I1 srnol'i (fish that have spent two 
winters in freshwater) comprised 71, 2 percent of the run and averaged 11 4.1 mm 
in length and 12.5 grams in weight (Tabie 6). 

Table 7 summarizes the comparative age, length, index points, index net 
catches and outmigration estimates for the years 1956 through 1965. 

Condition Index of Smolt 

The condition index of the 1965 smolt run was calculated on the bas is  of 
weight per fish of a given length. Eight 2 to  3 pound condition samples totaling 
799 smolts were taken randomly throughout the season. Fish were measured in 
millimeters and collected in 3 mm groupings. Each group of fish was weighed in 
grams and average weight per fish was calculated and compared to similar data 
taken in 1965 (Table 8). 

Average length and weight of both smolt age groups, a s  compared t o  the 
previous 7 years ,  is shown in Table 9 .  The 1 9  65 smolt were larger and weighed 
considerably more than the 8-year mean  able 9) .  

The relationship between the length and weight of t h e  1964-65 smolt is 
shown in Figure 6. 
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Smolt Production~t~~.Escapement Levels 

The 19  65 srn01.t Lun originated from adult spawning escapements of 
255,426 in 1962 and 388,254 in 1963, 

The 19 62 escapement of 255,426 produced 71.2 percent of the  outmigration, 
with the remainder being derived from the  1963 escapement. The number of smolt 
arising from specific brood years has  varied from 4.0 million smolt from a parent 
195 9 escapement of 21  9,228 to  31 .6 million amolt from a parent escapement of 
2,304,200 in 1960 (Table 10). 

SURVIVAL 

Freshwater and marine survival ra tes  were f i r s t  included in the  Ugashik 
smolt ser ies  by Nelson (1965). These data were of a preliminary nature because 
of lack of egg fecundity data for the Ugashik system. Egg fecundity data collected 
in 1965 has  been used in the dzta interpretation for. this  report and a l l  preliminary 
figures have been revised, 

Tables 11, i 2 and 1 3  present the fre;hwater and marine survival data.  
Figure 7 shows the relaticbnship be ib~esn  the average length of smolt a t  outmigration 
and the  consequent marine su-viva1 , With che exception of the  Age I smolt from 
the 1956 brood year, the larger Age 21 smolt cons! stently show better marine sur- 
vival than the cmaiIer Aqe I smolt. 



@) 188 i\ge i sr;ic).lt a.nd bi.oosi y-3ar 
-r @ = Age i.1 smo3.t azd  brood year 
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Table 1. Water Temperature and Date of Beginning of Ugashik 
River Red Salmon Smolt Migration Peak, 1960--65. 

Beginning Date of Ugashik River Water 
Year Migration Peak Temperatures, OF 

1960 May 2 2  4 o0 

- 1961 May 15 39O 

19 62 May 14 41' 

IViay 1 6  

M a y  25 

M a y  18  

Data source: Nelson, 1965 



Table 2. Ugashik River Red Salmon Smolt C a t c h  i n  Index N e t  
By Hour and Day, 1 9 6 5 .  

Index Hours -- 
D a t e  10-11 p.m. 11 p.m.-12 mn. 1 2  mn.-1 a .m.  Daily Cumulative Daily Cumula t~  

May 1 3  0 
14 0, 
15 0 
1 6  0 

June 1 
2 
3 
4 
5 



T a b l e  2. Ugashik River Red Salmon Smolt Catch in  Index N e t  
By Hour and Day,  1965 (Continued) 

- - -  

Index Hours Total Index C a t c h  Index Points L/ 
Date  10-11 p.m. 11 p.m.-12 mn. 12  mn.-1 a.m. Dai ly  Cumulative Dai ly  Cumulative 

June  1 6  1 .. 3 0 1 32  169,076 0.01 56.13 
1 7  738 342 35 1 , 1 1 5  170,191 0.37 56.50 
1 8  1 ,617  1 ,008  73 2,698 172,889 0.90 5 7 - 4 0  
19 0 3 0 3 172,892 0.00 57.40 
2 0 0 0 1 1 172 ,893  0.00 57.40 

Total 72,461 62,405 38,027 172,893 172,893 57.40 57.40 

Percent 41 .91 36.10 21.99 100.00 

lJ' One index poin-t = 3,012.32 smol t  

Figures appearing in parenthesis are interpolated e s t i m a t e s  



Table  3. Ugashik River Red Salmon Smolt C a t c h  i n  Index N e t  Over  
24-Hour Period,  1965. 

-* 

D a t e  
Time M a y  May M a y  May M a y  June June June June June June 

Period 15-16 20-21 25-26 27-28 30-31 2-3 8-9 9-10 12-13 14-15 19-20 ' ~ o t a l  Percent  

1.9-11 p.m. 0  49 6  60 3 ,598  8  1 , 0 6 2  4 ,051  2 ,560 2 ,403  3 , 4 2 3  0  17 ,661  1 4 . 3 1  
.I 1-12 mn. 0  29 1 39 5 , 1 4 6  938  971 4 ,825  3 ,662  3 , 0 2 7  3 , 9 3 3  3 22,835 18 .50  
12 mn, -1  a .m.  1 464 26 3, 6 4 8 ~ * . 2 , 2 8 8  1 , 6 8 0  2 ,080  864 2 ,128  691 0 1 3 , 8 7 0  1 1 . 2 4  
1 - 2 a . m .  0  1 , 2 2 6  31 3 ,310  1 , 1 3 6  1 , 3 6 5  959 459 1 , 5 8 6  355 1 10 ,478  8 .49 
2 - 3:30 a .m.  0  1 , 0 1 3  1 2  787 347 400 21 7  1 6 3  45 1 89 1 3 ,480 2.82 
2:30 a.m.-5 a .m.  0 58 0 3 8 45 2 8 1 5  4  2  8  0  189 0.15 
5  - 6:30 a . m .  0  0 1 3 0  1 4  0  6  7  0  0  0  94  0 .08  
6:30 a .m.-8  a .m.  0 1 1 1 464 359 1 5 0  1 3  1 , 8 5 7  4  0 2,850 2.31 

, 8 .- 9:30 a . m .  0  0  0  0 233 1 0  5  594 (299)- l/ 4  0  1 , 1 4 5  0 .93  
9:30 a .m.-11 a . m .  0  1 2  26 2  3 8  1 49 0 (261) 3 1 0  89 7  0 .73  
t l  a.m.-12:30 p.m. 0  0  90  231 96 7  8 8  ( 5 9 ) u  (59) 22 0  65 2 0 . 5 3  
12:30 p.m.-2 p.m. 0  0  0  24 1 4 6  0 0 (1 9) (1 9) 0  0  2 0  8  0 .17  
2-3:30 p.m. 0  0 0 1 4 0  334 7 4  5  (26) 7  2  5  0  584 0 .47  
3:30 - 5  p .m.  0 0  0  106  975 1 4 8  7  8  (41) 4 0  0  1 , 3 5 2  1 . 1 0  
5  - 6:30 p.m. 0  0  0  38  44 85 1 8 0  (165) 150  0  0  662 0 . 5 4  
6 : 3 0  - 8  p .m.  0  0  0  61 6  95  272 322 (1,552) 2 ,782  0  0  5 ,639 4 .57  
8  - 9  p.m. 0  7  0  347 1 , 7 9 6  310 3 , 0 0 7 ( 2 , 0 7 8 )  1 , 1 4 8  0  0  8,693 7.04 
9 - 10 p .m.  0  7  453 6 ,065  4 , 0 0 4 1 3 , 2 9 9  3 , 6 0 0  2 , 3 9 7  1 , 6 9 7  592 0  32 ,114  26.02 

Total  1 3 ,564  715 24 ,089 12 ,964  201037 1 9 , 7 1 6  15 ,163 17 ,952  9 , 1 9 7  5  123 ,403  100.00  
- - 

Figures  appea r ing  in p a r e n t h e s i s  are in terpola ted  e s t i m a t e s .  



Table 4. Ugashik  River Rea Salmon Smolt C a t c h e s  
i n  t h e  Random Sampling Scheme by Fishing 
S i t e ,  1965.  

Random Sampling Si tes  
Date 1.. 2 3 4 5 Total Catch 

May 13 0 0 0 0 0 
14 0 0 0 0 0 
16 0 0 0 0 0 

June 1 
2 
3 

Total 337 4,775 1 6 , 7 3 2  27 ,335 13 ,738  62 ,917 

Percent 0.5 4 7.59 26.59 43.45 21.82 100.00 



Table  5 .  Ugas  hik River Red Salmon Smolt Sampling Data, 1965.  

Index Percent  of No. of 1 1 b .  No. of No. of 
Period S molt S e a s o n ' s  Samples  Fish S c a l e s  
Number Date Catch Total  Measured Measured  Read 

1 May 13-21 6,759 3.91 9 427 80  

2 May 22-26 8 ,396  4.86 6 2 39 40  

3 May 27-31 40 ,327 23.32 8 321 60  

4 June 1-5 4 4 , 7 1 4  25.86 15  6 34 100 

5 June 6-10 40 ,123  23.21 L5 655 1 0 0  

6 June 11-15 28,725 16.61 13 71 6 100 

7 June 1 6- 20 3 ,849 2 .23  5 304 40 

Total  172 ,893  100.00  71 3 ,296  520  



Table 6. Age, Length and Weight of Red Salmon Smolts by Sampling 
Period from the Ugashik River System, 1965. 

Line Mean Length in mm Mean Weight in grms. Percentage 
Period Dividing of Age Group of Age Group of Age Group 

No ,  Date A s e  I 6 A s e  I1 I I1 I IT I I1 
- 

1 May 13- 21 99.5 94.0 110.4 7.6 11.4 16.0 84.0 

2 May 22-26 99.5 95.1 112.2 6.8 12.3 11.7 88.3 

3 May 27-31 100.5 94.8 114.4 6.7 12.1 15.0 85.0 

4 June 1-5 100.5 93.8 114.1 6.7 12.5 16.3 83.7 

5 June 6- 1 0 102.5 93.4 115.1 7.1 13.3 32.7 67.3 

6 June 11-15 103.5 93.3 114.3 7.1 1 2 . 2  63.1 36.9 

7 June 16-20 104.5 92.7 112.3 7.3 12.7 83.2 16.8 

Season's Weighted 
Total 

Note: Age I and I1 denotes number winters in freshwater. Season total weighted 
by index net catch. 



Table 7. Comparative Age, Length, Index N e t  Catches and 
Outmigration Estimates of Red Salmon Srnolt from 
the Ugashik River System, 1955-65. 

Year of Age I Age I1 
Seaward Mean Length Mean Length Index Index Net Outmigration 
Migration Percent in mm . Percent in mm. Points Catch Estimate. 

Average 51.6 90.8 48.3 112.6 97.1 300,385 10,990,673 

Data Source: Nelson, 1965 

Note: Age Group I and I1 denotes number winters in freshwater. 
Age and length weighted by index catch. 

1/ 1.0  percent Age 111 in 19 60; 0.1 percent Age I11 in 19 63 and 19 64. - 



Table  8. Condition Index of Red Salmon Smolt  from t h e  Ugashik  River S y s t e m  
Us ing  3 mm. Length Groups ,  1964-65. 

Mid- Point Grams Per F i sh  - 1965 Mean Averagc 
o f 3 m m .  May  May May June June June June 

Groupings 13- 21 22- 26 27-31 1-5 6-10 11-15 16-20 1964 1965 



Table 9 .  Average Length and Weight of Ugashik River Red Salmon 
Smolts by Freshwater. 

Age Group, 1958- 6 5 u  

Year of 
Seaward Age I Age I1 

Migration Length Weight Length Weight 

Mean Average 90.8 6.5 1 1 2 . 6  11.9 

Data Source: Nelson, 1965 

1/ Weighted by index catch - 



Table 10 .  Ugashik River Red Salmon Escapements and Smolts Produced, 
1956-1963. 

Brood Ugas hik River Millions of Smolts Produced 
Year . . Escapement Age I Age I1 Age I11 Total 

Data Source: Nelson, 1965 

1/ The Age I1 smolts from the 1963 escapement will not leave freshwater until - 
1966. 



Table 11. Egg Potential in Millions by Small and Large Adult Red Salmon in the 
Ugashik River System, 1956-62. 

Brood Spawning Percent No. Percent Females No. Females Av. Egg Fecundity Egg Potential Millions 
Year Escapement Females Females Small Large Small Large Small Large Small Large Total 

Data Source: A.D.F.G., 1966a., 66b. 

Note: "Small" designates fish that have spent 1 or 2 winters in ocean; "Large" designates fish that have 
spent 3 or more winters in ocean. 



Table 12. Freshwater and Marine Survival of Red Salmon Smolts from the Ugashik River 
System, 1956-62. 

Egg Smolts Freshwater Marine Total 
Brood Spawning Potential Produced S urvival Total Adult- l' S w i v a l :  S urvival 
Year Escapement (Millions) (Millions) O/, Egg to Smolt Salmon Return O/, Srnolt t o  Adult % Egg to Adult 

Average 5 78,162 1,235.6 1 2 . 4  1.25 g 12.05- 0.11- 3/ 3/ 

Data Sources: Nelson, 1965 and A.D.F. G . ,  1966a.,  66b. 

1/ Catch and escapement - 
2/ Preliminary pending adult  return of 7 year-old f i sh  in 1966. 

Preliminary pending adult return of 6 year-old f i sh  in 1966 and 7 year-old f i sh  in  1967. 



Table 13.  Marine Survival of Red Salmon Smolts by Freshwater 
A g e  Group in the  Ugashik River System, 7,956-1960. 

Millions of Mean Length Total Adult ~ e t u r i d d  Marine Survival 
Brood Srnolts Produced in mm. by Freshwater Age O/C Smolt t o  Adult 
Year Age I Age I1 Age I Age I1 Age IZ/ Age 12/ Age I Age I1 

-- - -- 

Average 6.3 5 - 4  90  11 1 7.71- 6' 14.09- 6/ 

Data Sources: Nelson, 1965. A.D .F. G . ,  1966a., 66b. 

Note: Age Group I and I1 denotes number winters in freshwater. 
Age I11 smolts included with Age 11. 

I/ Includes both catch and escapement. 
Includes Age 0 f ish.  

3/ Includes Age I11 fish. 
9/ Preliminary pending adult  return of 7 year-old f ish in  1966. 
5/ Preliminary pending adult  return of 6 year-old f i sh  in 1966 and - 

7 year-old f i sh  in 1967. 
6 Geometric mean. - 
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